Objective. To determine whether identification of previously undiagnosed high cholesterol, hypertension, and/or diabetes during an in-home assessment impacts care seeking among Medicare beneficiaries. Data Sources/Study Setting. Data from the REasons for Geographic And Racial Differences in Stroke (REGARDS) study, which recruited African American and white participants across the continental United States from [2003][2004][2005][2006][2007], were linked to Medicare claims. Study Design. We used panel data models to analyze changes in doctor visits for evaluation and management of conditions after participants were assessed, utilizing the study's rolling recruitment to control for secular trends. Data Extraction Methods. We extracted Medicare claims for the 24 months before through 24 months after assessment via REGARDS for 5,884 participants. Principal Findings. Semi-annual doctor visits for previously undiagnosed conditions increased by 22 percentage points (95 percent confidence interval: 16-28) 2 years following assessment. The effect was similar by gender, race, region, and Medicaid, but it may have been lower among participants who lacked a usual health care provider. Conclusions. In-home assessment of cholesterol, blood pressure, and blood glucose can increase doctor visits for individuals with previously undiagnosed conditions. However, biomarker assessment may have more limited impact among individuals with low access to care. Key Words. Medicare, screening, diabetes, hypertension, high cholesterol High cholesterol, hypertension, and diabetes are important contributors to premature death and ill health in the United States (Danaei et al. 2009 ; U.S. Burden of Disease Collaborators 2013; Patel et al. 2015) . However, many people with these conditions are unaware of them because, in early stages, these conditions are asymptomatic. About one-fifth of cases of high 
cholesterol, hypertension, and diabetes are undiagnosed among U.S. adults (Cowie et al. 2009; Egan, Zhao, and Axon 2010; Ford et al. 2010 ; Centers for Disease Control and Prevention 2014). Lengthy gaps in diagnosis and treatment can lead to negative health consequences (Bindman et al. 1995; D'Agostino et al. 2008 ; American Diabetes Association 2014; Bressler et al. 2014; James et al. 2014; Stone et al. 2014) . Therefore, increasing screening for these conditions is an important avenue to increase treatment of undiagnosed conditions and thereby improve population health (Farley et al. 2010; Maciosek et al. 2010) .
The prevalence of undiagnosed high cholesterol, hypertension, and diabetes is particularly high in the Medicare population (McDonald et al. 2009 ). Policy efforts to increase screening of Medicare beneficiaries have expanded in recent years. Medicare offered new beneficiaries a "Welcome to Medicare" wellness visit without cost sharing starting in 2005, but uptake of this benefit seems to have been incomplete (Sloan et al. 2012) . Subsequently, the Affordable Care Act (ACA) has eliminated cost sharing for annual wellness visits for all Medicare beneficiaries and eliminated cost sharing for high cholesterol, hypertension, and diabetes screening for patients at sufficient risk according to U.S. Preventive Services Task Force guidelines (Burke and Simmons 2014; Healthcare.gov 2014; U.S. Preventive Services Task Force 2016) . The ACA also created the Center for Medicare and Medicaid Innovation, which has funded two demonstration projects designed to encourage provider-to-patient outreach related to screening. Accountable Care Organizations lose their shared savings payments if they fail to achieve targets for blood pressure screening rates and other quality metrics, and Accountable Health Communities are charged with implementing community outreach to promote awareness of clinical delivery services (Center for Medicare and Medicaid Services 2015; Alley et al. 2016) . As more Medicare beneficiaries receive care under these new payment models, outreach to encourage screening may become increasingly common.
Although outreach has intuitive appeal as a strategy to increase screening among hard-to-reach Medicare beneficiaries, it is not clear how many beneficiaries who are screened as a result of outreach would visit a doctor to evaluate and initiate management of previously undiagnosed conditions. Studies of changes in self-reported treatment have shown small or nonsignificant effects of screening with telephone outreach among Medicare beneficiaries, but we are not aware of studies that track health care utilization with claims data rather than self-reported data (Edwards 2013) . In addition, it is not clear which individuals are most likely to seek care for previously undiagnosed conditions. Screening interventions in vulnerable populations showed high rates of loss to follow-up, particularly among minority women and women with lower levels of education (Finkelstein, Khavjou, and Will 2006; Homan, McBride, and Yun 2014) .
This study addresses these gaps in the literature by using Medicare claims data to test whether in-home biomarker assessment after telephone outreach translates to doctor visits for evaluation and management of previously undiagnosed conditions among Medicare beneficiaries. We used data from a geographically and demographically diverse sample of Medicare beneficiaries and separately track the impact for high-priority groups such as women, African Americans, beneficiaries who are dually eligible for Medicaid, beneficiaries without a usual health care provider, beneficiaries with less than high school education and beneficiaries living in a Health Professional Shortage Area. In particular, we utilized an epidemiological study (the REasons for Geographic And Racial Differences in Stroke study, or REGARDS) that recruited participants from across the continental United States using residential telephone calls and an in-home evaluation for an assessment of biomarkers related to high cholesterol, hypertension, and diabetes (Howard et al. 2005) . We compared doctor visits for evaluation and management of these conditions before and after each participant was evaluated by REGARDS, using the rolling recruitment into the study to tease out the impact of biomarker evaluation from the impact of secular trends.
METHODS

Data
Study Population. The REGARDS study is a longitudinal, population-based cohort study designed to answer questions about racial and geographic differences in risks for stroke and stroke mortality. Recruitment was conducted on a Diagnosis and Care-Seeking Behaviorrolling basis over [2003] [2004] [2005] [2006] [2007] and was accomplished through the use of commercially available lists of residential phone numbers in the 48 contiguous United States. Sampling was stratified across African Americans and whites and three regions: the stroke belt (Alabama, Arkansas, Mississippi, Tennessee, and noncoastal North Carolina, South Carolina, and Georgia), stroke buckle (coastal plains of North Carolina, South Carolina, and Georgia), and elsewhere. Individuals who did not identify as either African American or white, were non-English speaking, under 45 years of age, undergoing cancer treatment, or on a waiting list for a nursing home were excluded from the REGARDS study (Howard et al. 2005 ). Appendix Figure S1 shows the geographic distribution of participants by race (Howard et al. 2011) . Data from the REGARDS study have been linked to Medicare claims. Details of the linking process are described elsewhere (Muntner et al. 2014) . The REGARDS participants with merged Medicare data have been shown to resemble a national 5 percent sample of fee-for-service Medicare beneficiaries (Xie et al. 2016) .
We limited the analysis to REGARDS study participants who (1) were aged 67 or older at the time or REGARDS enrollment, (2) had Medicare linked data, (3) were enrolled in Medicare fee-for-service insurance coverage (Parts A and B but not Medicare Advantage or Part C) throughout the 24 months before through 24 months after their enrollment, and (4) had one or more of our three conditions of interest, as defined in the study procedures section below. Of the 30,239 REGARDS participants, 5,884 met all inclusion criteria. Appendix Table S1 details the stepwise exclusion of participants.
Study Procedures. Participants first answered questions by phone, including whether they had been diagnosed with high cholesterol, hypertension, or diabetes by a health professional, and questions about their age, race, sex, income, education, self-reported health, smoking status, and number of alcoholic drinks per week. During the interview, participants also completed a short memory test to assess their cognitive functioning and the Short Form 12 (SF-12) questionnaire to assess their physical and mental health.
Participants were instructed to fast for an in-home visit. During the inhome visit, trained health professionals measured participants' blood pressure and collected blood samples that were shipped on ice packs overnight to a central laboratory. Blood pressure was measured twice using an aneroid sphygmomanometer, after the participant was seated with both feet on the floor for 5 minutes. The two blood pressure measurements were averaged for the Figure S2 . Participants also completed and mailed back a questionnaire that included the following question about prior health care use: "Do you have a primary clinic, doctor, nurse, or physician's assistant who provides your usual medical care?" The study received IRB approval, and all participants signed an informed consent form (Howard et al. 2005) . We complemented the REGARDS biomarker and survey data with participants' Medicare claims to identify doctor visits for evaluation and management of high cholesterol, hypertension, or diabetes in each 6-month interval during a given participant's 48-month window of observation. Doctor visits for high cholesterol were defined by a claim in the carrier or outpatient files with a code for this condition in any position linked to an evaluation and management code. Similar definitions were used to define doctor visits for hypertension and diabetes (see Appendix Table S2 ). We also used Medicare data to identify participants who were dually eligible for Medicaid, and extracted Medicare claims data on hospitalizations during each 6-month interval.
We identified participants with high cholesterol, hypertension, and/or diabetes and classified each condition as diagnosed or undiagnosed using selfreported data, claims data, and biomarker data. Participants were classified as diagnosed if they responded positively to the question "Has a doctor or other health professional ever told you that you have. . ." specific to high blood pressure, diabetes or high blood sugar, or high cholesterol without a positive response to the question "Was this only when you were pregnant?" in the case of diabetes or hypertension. To correct for underreporting of diagnosis in selfreported data, we used the Medicare claims data to identify additional diagnosed conditions (Meyer, Mok, and Sullivan 2015) . In particular, biomarkeridentified cases of high cholesterol, hypertension, and diabetes were categorized as diagnosed if the participant's claims data met Chronic Conditions Warehouse definitions for the condition, that is, the participant had two or more claims coded as relevant to the condition within the past 2 years. (The Chronic Conditions Warehouse definitions were designed to identify chronic conditions using claims data and correctly identify 69 percent of true diabetes Diagnosis and Care-Seeking Behaviorcases in validation tests (Gorina and Kramarow 2011) . In our analysis, the use of this additional criterion increased the prevalence of diagnosed conditions by 4 percent for hypertension, and by 2 percent for high cholesterol and diabetes.) Biomarker-identified cases of high cholesterol, hypertension, and diabetes that failed to meet either of these criteria were classified as undiagnosed. We used biomarker cutoffs that took participants' fasting status into account, as detailed in Appendix Table S3 . We allowed cholesterol control cutoffs to vary by 10-year estimated risk category per national recommendations, as detailed in Appendix Table S4 Outcome of Interest. In our main analysis, the outcome of interest was a binary variable indicating whether participants with prevalent high cholesterol, hypertension, or diabetes received any doctor visits for evaluation and management of these conditions in a given 6-month interval. This outcome was measured on the condition level (so that participants with multiple conditions were entered into the data multiple times) and was tracked for each 6-month period of the participant's 48-month period of observation. (A single doctor visit could be coded as addressing multiple conditions in the Medicare data.) We also analyzed the number of doctor visits for evaluation and management of each condition in each 6-month interval.
Predictors of Interest. The key predictors of interest were (1) whether the participant's biomarkers had already been assessed via REGARDS and (2) whether each prevalent condition was diagnosed or undiagnosed prior to REGARDS participation.
Control Variables Used in Multivariate Modeling. Control variables were selected to address two possible biases. First, we expected that secular trends would contribute to observed changes in doctor visits after biomarker assessment via REGARDS. For example, all participants were older after enrollment in REGARDS than before enrollment in REGARDS, and policy changes were implemented during our period of observation. These secular trends could have biased our estimates if not controlled for in the model. Two aspects of our data make it possible to control for secular trends: (1) the rolling recruitment into the REGARDS study and (2) A similar graphic could be drawn to show how we were able to identify and control for the effects of aging. Second, our results might be biased if the type of individual willing to participate in REGARDS changed over time. This would be problematic because, as noted above, not-yet-screened individuals were compared with recently screened individuals to control for secular trends. We addressed this concern by controlling for a number of observable characteristics in the models and, in some specifications, controlling for all time-invariant individuallevel characteristics using fixed effects. (We also compared the measured and self-reported health of participants in our sample with the measured and selfreported health of participants in a national biomarker survey, the National Health and Nutrition Examination Survey.) To this end, we included two main groups of control variables. Control variables that varied over time included year dummies, interactions between region and year, and individual age. Age was binned into eight categories of equal size based on quintiles of the sample distribution to allow for a nonlinear relationship between age and doctor visits. Control variables that were only measured once, at the time of REGARDS enrollment, included physical health measures and demographic and healthrelated characteristics inquired about in the REGARDS survey. These control variables included waist size in centimeters, BMI, glucose, lipid panel (total cholesterol, triglycerides, LDL and HDL cholesterol), the average of two blood pressure measures (both systolic and diastolic), reported physical health from the SF-12, type of condition (high cholesterol, hypertension, or diabetes), race (African American or white), sex (male or female), income (less than $20,000, $20,000-<$35,000, $35,000-$75,000, and over $75,000), education (less than high school education, high school, some college education, or graduated from college), fair or poor self-reported health, usual health care provider at the time of the interview (self-reported having versus not having a usual health care provider), selfreported smoking status (current smoker, past smoker, or nonsmoker), number of alcoholic drinks per week, fasting status at the time of the interview (fasting or not), cognitive status according to a short memory test (impaired or not), Medicaid dual eligibility in 2008 (eligible or not), status of county as a primary care Health Professional Shortage Area (all, part, or none of the county is a Health Professional Shortage Area), and the fraction of residents in poverty in the participant's county of residence. The continuous variables were binned into four categories of equal size based on quartiles of the sample distribution to allow nonlinearity in the relationship between these variables and doctor visits.
Analytic Plan
The unit of analysis was a person, condition (high cholesterol, hypertension, or diabetes), and 6-month interval. As such, people with multiple conditions were entered into the data multiple times. We analyzed changes in doctor visits for evaluation and management of previously diagnosed versus previously undiagnosed high cholesterol, hypertension, and diabetes after enrollment in REGARDS using multivariate panel data models of the following form:
where i indexes individual, j indexes condition (either high cholesterol, hypertension, or diabetes), t indexes a given 6-month time interval in individual i 's 48-month period of observation, and s indicates the average time since individual i's enrollment in REGARDS during interval t. d 1 , d 2 , c 1 , and c 2 were the coefficients of interest, indicating the changes in levels and trends in doctor visits after assessment via REGARDS for undiagnosed and diagnosed conditions, respectively. We modeled changes in levels and trends of the outcome of interest separately to examine whether changes in doctor visits occurred immediately, developed over time, or both. U ij was a binary variable that took the value 1 if individual i's condition j was undiagnosed prior to biomarker assessment via REGARDS, and 0 otherwise. T it was a binary variable indicating whether individual i had already been assessed via REGARDS at 6-month interval t (i.e., this variable took the value 1 for all 6-month intervals where s > 0 and 0 for intervals where s < 0). X ijt included the control variables listed above and all relevant lower-order interaction terms. The a ij term captured the correlation across measures of the same person and condition over time and was modeled as a random effect in the basic specification. We modeled e ijt using heteroskedasticity-robust standard errors clustered on the individual level, to account for the heteroskedasticity that arose due to the use of a binary outcome variable and account for the fact that some participants had multiple conditions (Stock and Watson 2008) .
To additionally control for secular trends and any changes in the composition of REGARDS participants over time, we used 6 different regression specifications that adjusted for participants' time-invariant characteristics and predicted health trajectories in a progressively stricter fashion. In particular, we ran models with and without (1) controlling for participants' hospitalizations in the current 6-month interval, (2) allowing background trends in doctor visits to vary with participants' biomarkers at the time of REGARDS enrollment (i.e., interacting s with biomarkers), and (3) controlling for time-invariant characteristics using person-by-condition fixed effects (i.e., modeling a ij as a Diagnosis and Care-Seeking Behaviorfixed rather than random effect). To illuminate whether timing of REGARDS enrollment was related to time-invariant individual-level characteristics, we conducted a Hausman test to compare the models using random versus fixed effects.
In the main analysis, we pooled high cholesterol, hypertension, and diabetes together. In additional analyses, we restricted the data to examine changes in doctor visits for high cholesterol, hypertension, and diabetes separately.
To check whether observed changes in doctor visits after biomarker assessment via REGARDS could have been produced by nonlinearity in the trends prior to REGARDS enrollment, we ran placebo regressions. In the placebo regressions, we restricted the sample to only include data from prior to REGARDS enrollment and compared participants' doctor visits 2 years before enrollment versus 1 year before enrollment. In two additional robustness checks, we coded all participants with abnormal biomarkers who reported no prior diagnosis as undiagnosed regardless of their claims data, and excluded people with only diagnosed conditions from the data.
We also investigated the predictors of doctor visits for previously undiagnosed conditions by interacting the changes in levels and trends in doctor visits after biomarker assessment via REGARDS (the quantities with coefficients d 1 , d 2 , c 1 , and c 2 ) with characteristics of participants. These characteristics included gender, race, Medicaid dual eligibility, low income (<$20,000 per year), marital status, fair or poor self-reported health, region of residence (stroke belt vs. other), health care use in the 12 months prior to enrollment in REGARDS, having a usual health care provider, having multiple chronic conditions, having less than a high school education, living in a high-poverty county (>25 percent poverty), and living in a county that is a primary care Health Professional Shortage Area. We examined one of these variables at a time. In all cases, the relevant lower-order interaction terms were included in the regressions.
RESULTS
Complete panel data on doctor visits were available for 6,571 participants. Appendix Figure S3 shows that these participants resembled the National Health and Nutrition Survey, a nationally representative biomarker survey, on measured and self-reported health in similar years when the REGARDS inclusion criteria were applied.
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Among the 6,571 participants with complete panel data, 5,884 had one or more of our conditions of interest and were therefore included in the analysis. In total, 4,268 participants had high cholesterol, including 726 participants with undiagnosed high cholesterol; 4,502 participants had hypertension, including 332 with undiagnosed hypertension; and 1,309 participants had diabetes, including 117 with undiagnosed diabetes. Because participants with multiple conditions were entered into the dataset multiple times, our final dataset comprised a panel of 10,079 prevalent conditions, including 1,175 previously undiagnosed conditions. Table 1 compares the characteristics of participants with only diagnosed conditions versus participants with one or more undiagnosed conditions. Participants with undiagnosed conditions had higher blood pressure and fasting blood glucose, higher total and LDL cholesterol, and lower HDL cholesterol than participants with only diagnosed conditions. Participants with undiagnosed conditions were more likely to be male and more likely to lack a usual health care provider than participants with only diagnosed conditions; they were less likely than participants with only diagnosed conditions to have seen a doctor for evaluation and management of any condition in the prior year. Table 2 shows results from the 6 model specifications used to test for impacts of biomarker assessment on the fraction of high cholesterol, hypertension, and diabetes cases that were seen by a doctor for evaluation and management per 6 months. The results were highly similar across the six specifications. Overall, we found no change in doctor visits for diagnosed conditions after biomarker assessment via REGARDS, but did find changes in doctor visits for previously undiagnosed conditions after biomarker assessment via REGARDS. This evidence is consistent with a hypothesis that assessment changed participants' care use patterns by informing participants about previously undiagnosed conditions. In the most conservative model, the fraction of previously undiagnosed conditions that received a semi-annual doctor visit for evaluation and management increased by 15 percentage points (95 percent confidence interval: 11-19) by 1 year after assessment and by 22 percentage points (95 percent confidence interval: 16-28) by 2 years after assessment. Findings were qualitatively similar when we examined the number of visits; see Appendix Table S5 . The raw data showed a similar trend; see Figure 2 .
A Hausman test between the first and fourth models in Table 2 , which were identical except for the use of fixed versus random effects to model the correlation of measures over time in the panel data, failed to reject the null hypothesis that both were consistent, assuming the specification of the model was correct (F(54) = 37.77, p = .954). The Hausman test therefore provided no evidence that the use of a fixed effects model was necessary. Running the models separately by condition, we found that doctor visits increased for all three conditions. Over the 2 years after participation in REGARDS, semi-annual evaluation and management visits increased by 45 percentage points for previously undiagnosed diabetes (95 percent confidence interval: 30-60), 19 percentage points for previously undiagnosed high cholesterol (95 percent confidence interval: 12-26), and 20 percentage points for previously undiagnosed hypertension (95 percent confidence interval: 8-31).
Results were similar when we examined the number of doctor visits: Visits per 6-month interval increased by 1.1 for previously undiagnosed diabetes (95 percent confidence interval: 0.5-1.7), 0.3 for previously undiagnosed high The rows of the table include marginal effects from a multivariate panel data regression on the condition level indicating changes in health care utilization 1 and 2 years after REGARDS enrollment. The first rows indicate change in doctor visits for diagnosed conditions, and the latter rows indicate change in doctor visits for undiagnosed conditions. The columns indicate 6 regression specifications. All specifications include the control variables noted in the text. In columns 2, 3, 5, and 6, estimates are adjusted for hospitalizations. In columns 4 through 6, estimates are adjusted for time-invariant individual characteristics using individual-by-condition fixed effects. In columns 3 and 6, background trends in doctor visits are allowed to vary with participants' biomarkers measured at the time of REGARDS enrollment. ***p < .01, **p < .05, *p < .1.
cholesterol (95 percent confidence interval: 0.2-0.5), and 0.4 for previously undiagnosed hypertension (95 percent confidence interval: 0.2-0.7). The raw data showed a similar pattern, as shown in Appendix Table S6 . The results disappeared as expected in the placebo regressions, which used only data from prior to REGARDS enrollment and tested for changes in levels and trends in doctor visits the year prior to REGARDS enrollment; see Appendix Table S7 and Appendix Figure S4 . In addition, our findings remained qualitatively similar when we coded all patients with abnormal biomarkers who reported no prior diagnosis as undiagnosed regardless of their claims data, or when we excluded data from people with only diagnosed conditions. See Appendix Table S8 .
Finally, we examined which participants were most likely to seek care for previously undiagnosed conditions. Table 3 shows the impact of biomarker assessment on semi-annual doctor visits for previously undiagnosed conditions 2 years after assessment by participant characteristics. We found no significant differences in rates of follow-up for previously undiagnosed conditions by gender, race, Medicaid dual eligibility, low income, marital status, fair or poor self-reported health, region of residence (stroke belt vs. other), having multiple chronic conditions, having less than a high school education, living in a high-poverty county (>25 percent poverty) or a county that is a primary care Health Professional Shortage Area, doctor visits the year before participation, or failing a cognitive test. However, participants who selfreported having no usual health care provider at the time of enrollment in REGARDS may have been 11 percentage points less likely to seek care for a newly diagnosed condition (95 percent confidence interval: 0-23, two-sided p-value: .05) on a semi-annual basis than participants who reported having a usual health care provider at the time of enrollment in REGARDS.
DISCUSSION
In our national sample of Medicare beneficiaries, 12 percent of cases of high cholesterol, hypertension, and diabetes were undiagnosed and 20 percent of Note. The Bonferroni cutoff for statistical significance for 14 hypothesis tests is p = .004.
participants were undiagnosed for at least one of these conditions. In this national observational study, in-home biomarker assessment after telephone enrollment increased use of semi-annual doctor visits for previously undiagnosed conditions by 22 percentage points after 2 years. The impact of assessment on doctor visits for previously undiagnosed high cholesterol, hypertension, and diabetes was statistically similar for a wide variety of Medicare beneficiaries and did not vary by factors such as gender, race, living in the stroke belt, individual-or area-level poverty, or living in a Health Professional Shortage Area. Beneficiaries who reported lacking a usual health care provider showed increases in semi-annual doctor visits that were 11 percentage points lower than participants with a usual health care provider. However, this difference was at the margin of significance at the 0.05 level and did not meet stricter significance cutoffs used to account for multiple hypothesis testing. Beneficiaries who reported lacking a usual health care provider accounted for about one-quarter of beneficiaries with undiagnosed conditions in our sample. Our analysis builds on previous investigations of the relationship between health beliefs and health care seeking behaviors and provides several methodological advantages with respect to studying Medicare beneficiaries ( Janz and Becker 1984; Carpenter 2010; Edwards 2013 ). First, due to the merge of REGARDS data with Medicare claims, we were able to track participants' awareness of health conditions and health care utilization in the months directly before and after assessment, and to measure health care utilization prospectively using Medicare claims rather than retrospectively using self-reported data. Second, the REGARDS study recruited participants from across the continental United States using random phone calls. This recruitment procedure produced a sample that resembled a national 5 percent sample of fee-for-service Medicare beneficiaries on a variety of characteristics (Xie et al. 2016 ). Third, due to the random variation in the timing of participants' recruitment into the REGARDS study, we were able to tease apart the impact of biomarker assessment on doctor visits for high cholesterol, hypertension, and diabetes from the impact of aging or secular trends. In this way, our analysis addresses concerns about time-varying confounders that are important in studies with before-after designs. Fourth, we incorporated a number of control variables to address possible remaining confounders. The results did not change when we controlled for all time-invariant individual-level characteristics using fixed effects, although the results of our Hausman test indicate that these additional control variables were not required to produce an unbiased estimate. This result follows logically from the random, rolling nature of recruitment into the REGARDS study.
We exploited the fact that one individual can have multiple conditions to provide evidence that REGARDS affected participants' health care use by changing their health beliefs. If biomarker assessment via REGARDS chiefly affected participants' health care use by providing information about previously undiagnosed conditions, then enrollment in REGARDS should not increase care of already diagnosed conditions. Accordingly, we found that biomarker assessment via REGARDS was not associated with an increase in visits for already diagnosed conditions. This finding was unchanged when we restricted the sample to only include participants with at least one undiagnosed condition.
The results of our study should be interpreted with the relevant limitations in mind. Because we lack data from individuals who declined to participate in this longitudinal cohort study and receive an assessment, we could not calculate the impact of being offered assessment (i.e., the intent to treat effect). Instead, we calculated the impact of assessment for individuals who were willing to be enrolled in this long-term, observational study (i.e., the treatment on the treated effect) (Heckman and Vytlacil 2005) . We cannot be certain how this impact would differ from the impact of recruitment for a shorter-term observational study or a one-time screening in a doctor's office. In addition, we cannot say whether our results will generalize beyond the group of REGARDS participants with available Medicare claims, namely African American and white adults who were enrolled in fee-for-service Medicare and not Medicare Advantage. Finally, although the REGARDS study only informed participants of their biomarker results, the final number of health care visits for a newly diagnosed condition is decided jointly by each patient and his or her doctor.
Our findings have implications for new models of care being tested by the Center for Medicare and Medicaid Innovation. In care models such as Accountable Care Organizations and Accountable Health Communities, health care providers are incentivized to reach out to individuals who have not recently been screened. Based on our findings, outreach to encourage screening may be unlikely to exacerbate existing disparities in chronic condition care by gender, race, region, or Medicaid dual eligibility because uptake of doctor visits after biomarker assessment did not vary by these factors. However, we found that the hardest-to-reach individuals-those who lacked a usual health care provider-may have had lower uptake of doctor visits for previously undiagnosed conditions. In such a case, multipronged efforts to support and engage hard-to-reach individuals, as in the Accountable Health Communities model, could become increasingly important to chronic condition care as more people become diagnosed. Table S1 : Participants' Cascade. Table S2 : Chronic Conditions Warehouse ICD-9 Codes Related to Diabetes, Hypertension, and High Cholesterol. 
